Density of choline acetyltransferase-immunoreactive terminals in the rat dentate gyrus after entorhinal cortex lesions: a quantitative light microscope study.
Lesion of the entorhinal cortex in the adult rat is a model for Alzheimer's disease and produces a marked increase in acetylcholinesterase (AChE) activity in the outer molecular layer (OML) of the dentate gyrus. This has been attributed to the sprouting of cholinergic axons terminals in response to denervation of the OML. The aim of this study was to investigate the density changes of cholinergic terminals in the OML at the light microscope level by using choline acetyltransferase (ChAT) immunohistochemistry and quantitative analysis. The results showed that between days 10 and 33 after an entorhinal cortex lesion, there was a measurable increase in the density of ChAT-positive boutons in the OML of the ipsilateral dentate gyrus (x1.2-1.6 of contralateral). However, when shrinkage of the ipsilateral OML (x0.5-0.75 of contralateral) was taken into account, the apparent increase in ChAT terminal density was entirely accounted for by shrinkage of the OML. Thus ChAT immunohistochemistry at the light microscope level provides no positive evidence for a proliferation of cholinergic terminals in the entorhinal cortex lesion model. This is in agreement with previous biochemical assays that have shown no change of total ChAT activity in the dentate gyrus after entorhinal cortex lesions.